A single upstream glucocorticoid response element juxtaposed to an AP1/ATF/CRE-like site renders the chicken glutamine synthetase gene hormonally inducible in transfected retina.
The cis-acting element mediating glucocorticoid inducibility of the chicken glutamine synthetase gene has been identified. Transfection studies using intact embryonic chicken retinae and L6 myoblasts demonstrate that sequences located between 1,849 and 2,120 nucleotides upstream of the glutamine synthetase transcription start site are required to achieve hormonally inducible expression of the chloramphenicol acetyltransferase gene. Moreover, a 42-nucleotide fragment from this region provides a robust hormonal induction when positioned approximately 2 kilobases from the SV40 early promoter. A sequence containing 8 nucleotides in common with the 12-nucleotide consensus glucocorticoid response element is encoded within this element. DNase I footprinting experiments confirm that this consensus sequence provides the only binding sites for the glucocorticoid receptor within the DNA required for inducibility. Removal of 8 nucleotides that map outside of the footprinting region results in attenuation of the hormonal response in L6 myoblasts and abolition of the response in embryonic retinae. This deletion eliminates the sequence 5'CAGCGTCA3', a sequence that resembles the canonical cyclic AMP response element (CRE), activating transcription factor (ATF), and AP1 binding sites. These results suggest that the glucocorticoid receptor acts in collaboration with a member of the jun/fos/ATF/CREB family of transcription factors to mediate a strong glucocorticoid induction at a site 2.1 kilobases upstream of the glutamine synthetase transcription start site.